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Calculating effective dose in PET/CT scan using MCNP
code and MIRD phantom

Prof. Nikola Abo Isaa*

Dr. Rana Al halak**

Abstract

The idea of measuring biological and biochemical processes in vivo was put forward in the
thirties of the last century when industrially produced radionuclides such as carbon,
nitrogen, and oxygen were discovered, which decompose by emitting external radiation that
can be captured and photographed using PET devices.

In this research, we will review the most important radionuclides used in PET scintigraphy,
in addition to measuring the dose of internal organs in the body when using PET
scintigraphy using the computer phantom MIRD and the MCNP code for brain PET/CT
scan resulting from *F-FDG (**F-2-deoxy-D-glucose)

Results: From study, we found that the maximum effective dose value when combined with
PET/CT scans is in the brain region 0.418 mSyv, and in the thyroid gland 0.419 mSv, followed
by the skin region of the head and neck where the effective dose is 0.362 mSv, then the chest
region 0.331 mSv.

Key Words: PET/CT scan, MCNP code, MIRD phantom, effective dose.
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Radionuclide Specific activity

oC 9.2 * 10° Ci/mol = 340 TBq/pmol
BN 1.9 * 10" Ci/mol = 680 TBq/pmol
B0 9.2 * 10" Ci/mol = 3400 TBq/umol
*F 1.7 * 10° Ci/mol = 63 TBq/pumol
"e 6.2 * 10' Cv/mol = 2.3 MBq/umol
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Detector material Nal BGO GSO LSO
Density (g/cm’) 3.67 7.13 6.7 7.4
Eff At number 51 75 59 66
Hygroscopic y n n n
Decay time (ns) 230 300 56/600 40
Rel light vield 100 15 25 75
Energy resolution” 7.8% 10.1% 9.5% 10%

“) NB: These numbers are for a single crystal with PMT.
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